The schematic illustration of biochemical functionalization of silicon nanowire arrays and multiplexed capture of rare trafficking leukocytes in CSF.
Supplementary
. Gating of two-color flow cytometry of CCRF-CEM and U937 based on isotype control. (A) Histograms represent the data collected from CCRF-CEM cells labeled with isotype control antibodies that serve as negative controls. (B) Histograms represent the data collected from U937 cells labeled with isotype control antibodies that serve as negative controls. The left figure represents the data collected from FL2 laser that excites PE. The right figure represents the data collected from FL4 laser that excites APC. The gates were located right to the negative peaks of isotype controls.
Supplementary Figure S3
Validation of multiplexing and immunophenotyping using U937 cells. A) Fluorescence images of U937 cells captured on different capture regions of an antibody-functionalized nanowire substrate. After immobilization and removal of non-specific cells, the captured cells were stained with fluorophore-conjugated antibodies against immune cell antigens (PE-anti CD11). Excitation wavelength: 532nm. B) Quantification of U937 cells detected on distinct capture regions. Each capture well is coated with one capture antibody against the surface antigen of specific leukocyte phenotype so that only the cells expressing the specific antigen will be captured. Each chip can feature multiple capture regions, allowg multiplexed immunophenotyping. For each well, 700 cells were introduced. The bar height represents the mean number of captured cells from 5 repeated experiments in 5 separate devices. C) Flow cytometric analysis of U937 leukocyte population. Flow cytometry, the conventional method for immunophenotyping, determined the cellular distribution of phenotypically diverse subsets composing U937 cells. The cells were labeled with fluorescence-conjugated (APC or PE) antibodies against the same leukocyte antigens used to functionalize a nanostructure-based cell analysis chip. The number on the top right corner of each panel represents the proportion of the cells that are positive for antigen expression. Figure S4 . The multiplexed phenotyping of CD4+ and CD8+ T cell mixture on antibody-functionalized silicon nanowire substrates to validate capture efficiency and capture specificity for primary immune cells. (A) Fluorescence micrographs of SiNW substrates which were functionalized with either CD4 or CD8 antibodies. Primary human CD4+ and CD8+ T lymphocytes (Astarte Biologics) were mixed with the ratio of 1:1. The top row shows the images of the cells captured on the anti-CD4 functionalized substrate, and the bottom row shows the images of the cells captured on the anti-CD8 functionalized substrate. The first column shows the images of captured CD8+ T cells, which were immune-stained with PE-conjugated CD8 antibody (green -532nm), and the second column shows the images of captured CD4+ T cells, which were immune-stained with APC-conjugated CD4 antibody (red -635nm). The number highlighted on bottom right corners of each image indicates the number of cells detected and enumerated. The third column shows the overlapped images of CD8+ T cells detected by 532nm channel and CD4+ T cells detected by 635nm channel. The fourth column shows the enlarged images of the confined regions highlighted in yellow rectangles in the overlapped images. (B) The capture efficiency of CD4+ T cells and CD8+ T cells on the SiNW substrates coated with CD4 antibody, CD8 antibody, or BSA (no antibody). Each result and error bar represents an average with standard deviation (n=4). The antibody-coated substrates displayed vastly improved capture efficiency for the target cells expressing corresponding surface antigens. The substrates not coated with any antibody showed significantly lower capture efficiency for both leukocyte types. (C) The number of captured CD4+ and CD8+ T lymphocytes on the bio-functionalized SiNW arrays. The SiNW substrate was conjugated with streptavidin and functionalized with either biotin-CD4 antibody or biotin-CD8 antibody. Varying numbers of CD4 and CD8 T cells (250, 500, and 650 cells) were mixed in a 1:1 ratio, and loaded onto the SiNW arrays. The blue bars represent the numbers of CD4+ T cells captured and detected on the platforms when the T cell mixtures contained 650, 500, and 250 CD4+ T cells, respectively. The red bars represent the number of CD8+ T cells captured and detected on the platforms when the T cell mixtures contained 650, 500, and 250 CD8+ T cells. (50, 100, 150, and 200µL) were loaded into each chamber. The CD4/CD8 ratio remains relatively constant when quantities of loaded CSF varied. Each result and error bar represents an average with standard deviation from three repeats.
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